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CLAIMS : 



A compound having the general formula: 



(C 5 H 4-x R x> 



or 




B 



<C 5 H 4-x R x ) 



wherein M is Zr, Hf or/Ti ; 

(C_H 4 X R X > \& a cyclopentadienyl ring which 1s 
substituted with from zero to four substituent groups R, "x" is 0, 1, 
2, 3, or 4 denoting/the degree of substitution, and each substituent 
group R is, independently , a radical selected from a group consisting 

hydroc/rbyl radicals, substituted C^-C. 



of C r C 20 



'20 



hydrocarbyl radicals wherein one or more hydrogen atoms is replaced 
by a halogen atom, C^-C 2Q hydrocarbyl-substituted metalloid 
radicals whe/ein the metalloid is selected from the Group IV A of the 
Periodic Table of Elements, and halogen radicals or <C 5 H 4_ X R X > 
is a cyclopentadienyl ring in which two adjacent R-groups are joined 
f ormi ng /: 4 -C 20 ring to give a saturated or 
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14 unsaturated polycyclic cyclopentadienyl ligand; / 

15 (JR* 2 2 > is a heteroatom ligand in/which J is an 

16 element with a coordination number of three from Group V A or an 

17 element with a coordination number of two from/Group VI A of the 

18 Periodic Table of Elements, and each R 1 is, independently a radical 

19 selected from a group consisting of Cj-C^ hydrocarbyl radicals, 

20 substituted C^C 2Q hydrocarbyl radicals whe/ein one or more 

21 hydrogen atoms is replaced by a halogen atom, and "z" is the 

22 coordination number of the element J; / 

23 each Q is, independently a/y univalent anionic ligand 

24 or or two Q's are a divalent anionic chelating ligand; 

25 B is a covalent bridging/group containing a Group IV A 

26 or V A element; and / 

27 Lisa Lewis base when4 "w" denotes a number from 0 to 

28 3. / 

1 2. The compound of xClaim 1 wherein the heteroatom ligand 

2 group J element is ni trogen /phosphorous , oxygen or sulfur. 

1 3. The compound o^laim-^wherein 0 is a halogen or 

2 hydrocarbyl radical. ^7 

1 4. The compouna of claim 2 wherein the heteroatom ligand 

2 group 0 element is nitrogen. 

1 5. The compound of claim 1 wherein M is zirconium or 

2 hafnium. / 

1 6. Th/ compound of claim 1 wherein 0 is independently, 

2 halogen, hydride, or a substituted or unsubsti tuted ^-C 2Q 

3 hydrocarbyl, a/koxide, aryloxide, amide arylamide, phosphide or 

4 aryl phosphide, provided that where any 0 is a hydrocaryl such Q is 

5 different f/om (C 5 H 4x R x ) or both together are an alkylidene 

6 or a cyclometal lated hydrocarbyl. 



l 

2 
3 
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If 

^ff. A catalyst system comprising: 

(A) a Group IV B transition metal component of the 



formula: 





(C 5 H 5_ y _x R x > 



or 




(C 5 H 5-y-x R x ) 



< JR ' 2 -l-y> 





=t If 
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(C 5 H 5-y-x R x ) 



wherein M is Zr, Hf or Ti ; 

(C K H C V R W ) is a cyclopentadi enyl ring which is 
d o—y — x x 

substituted with from zero to five groups R, "x" 1 s^l , 2, 3, 4 or 5 
denoting the degree of substitution, and each R is, independently, a 
radical selected from a group consisting of Cj-C 2 q hydrocarbyl 
radicals, C^-Cjq substituted hydrocarbyl radicals wherein one or 
more hydrogen atoms are replaced by a halogen atom, C|-C 2 q 
hydrocarbyl-substi tuted metalloid radicals wherein the metalloid is 
selected from the Group IV A of the Periodic Table of Elements and 
halogen radicals or (C 5 H 5_y_ x R x > ^ s a cyclopentadi enyl ring in 
which two adjacent R-groups are joined forming C^-C^q ring to 
give a saturated or unsaturated polycyclic cyclopentadi enyl ligand; 

(JR' z j ) is a heteroatom ligand in which J is an 
element with a coordination number of three from Group V A or an 



i 
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element with a coordination number of two from Group VI A of the 
Periodic Table of Elements, each R 1 is, independently a radical 
selected from a group consisting of C^CgQ hydrocarbyl radicals, 
substituted Cj-CgQ hydrocarbyl radicals wherein one or more 
hydrogen atoms is replaced by a halogen atom, and "z" is the 
coordination number of the element J; 

each Q is, independently any univalent anionic ligand 
or two Q's are a divalent anionic chelating agent; 

"y" is C^or 1 when w is greater than 0; y is 1 when w 
is 0, when "y" is l.^is a covalent bridging group containing a 
Group IV A or V A element; 

Lisa Lewis base where "w" denotes a number from 0 to 

3; and 

(B) an alumoxane. 




The catalyst system of claim Jr wherein the heteroatojn 
ligand group J element is nitrogen, phosphorous, oxygen or/w?^ 

^Jgf. The catalyst system of claim jfe wherein Q Is a halogen 
or hydrocarbyl radical. 

^$f. The catalyst system of claim^wherein the heteroatom 
ligand group 3 element is nitrogen. 



y\. The catalyst system of claifMf wherein M is zirconium 
or hafnium. 



jrf \ Thp ratalvst svstem of claim Jrv 



The catalyst system of claim Jrwherein the mole ratio 
of A1:M is from 10:1 to about 20,000:1. 



''. The catalyst system of claim ^''wherein 0 is 



independently halogen, hydride, or a substituted or unsubstituted 
C 1" C 20 h y drocarb >' 1 • alkoxide, aryloxide, amide arylamide, 
phosphide or aryl phosphide, provided that where any 0 is a 
hydrocaryl such Q is different from <C 5 H 4 _ X R X > or both 
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6 together are an alkylidene or a cyclometallated hydrocarbyl . 



li 14. A process producing a compound represented by the 

2 I formula: 




3 

A 
5 
6 
7 





< C 5 H 4-x R x> 



B 



(0R' 2 _ 2 > 



(C 5 H 4-x R x ) 



wherein M is Zr, Hf of Ti ; 

(C r H, R ) / s a cyclopentadienyl ring which is 

> : A— X X / 

.^substituted with ft/om zero to four substltuent groups R, M x" is 0, 1, 
M2, 3, or 4 denoting the degree of substitution, and each substituent 
''group R is, independently, a radical selected from a group consisting 




• 



■4 
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8 of Cj-CgQ hydrocarbyl radicals, substituted Cj-Cgg 

9 hydrocarbyl radicals wherein one or more hydrogen atoms/is replaced 

10 by a halogen atom, C^ 2 Q hydrocarbyl-substi tuted meta4loid 

11 radicals wherein the metalloid is selected from the Group IV A of the 

12 Periodic Table of Elements, and halogen radicals or A C 5 H 4_ x R x > 

13 is a cyclopentadienyl ring in which two adjacent RAgroups are joined 

14 forming C 4 -C 20 ring to give a saturated or unsaturated polycyclic 

15 cyclopentadienyl ligand; 

16 (JR' Z 2 > is a heteroatom ligand \k\ which 0 is an 

17 element with a coordination number of three fnom Group V A or an 

18 element with a coordination number of two from Group VI A of the 

19 Periodic Table of Elements, and each R 1 is, /independently a radical 

20 selected from a group consisting of C^C^/nydrocarbyl radicals, 

21 substituted Cj-CgQ hydrocarbyl radicals whrerein one or more 

22 hydrogen atoms is replaced by a halogen jftop, and "z" is the 

23 coordination number of the element J; 

24 each 0 is, independenjny/f'ny univalent anionic ligand 

25 or two Q's are a divalent anionic 

26 B is a covalent bri^gj/g group containing a Group IV A 

27 or V A element; and 

28 Lisa Lewis base wf\4re "w" denotes a number from 0 to 

29 3; 

30 consisting of reacting of d° Group IV B transition 

31 metal halide with a salt containing an anion of the formula 

32 C(C 5 H 4x R x )-B-(3R , 2 _ 2 )] 2 " andyfeither two cations from the 

33 Group I A of the Periodic Tame of Elements or one cation from the 

34 Group II A of the Periodic Table of Elements. 

l 15. The process/of claim 14 wherein the cation is lithium. 

1 16. The process of claim 14 wherein the Group IV B metal 

2 halide is zirconium (IV) chloride or hafnium (IV) chloride. 

1 17. The process of claim 14 wherein 0 is independently 

2 halogen, hydride, or a substituted or unsubsti tuted C^CgQ 



hydrocarbyl, alkoxide, aryloxide^amide, arylamide, phosphide or 
aryl phosphide, provided that^ire any 0 1s a hydrocarbyl such 0 is 
different from < C 5 H 4_ X R X > o^^oth 0 together are an alkyidene 
or a cyclometal lated hydrocaroyl^ 



